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1.0 INTRODUCTION 
 
This work plan has been prepared by SOMA Environmental Engineering, Inc. 

(SOMA) for the purpose of conducting an additional site assessment at 2185 

Solano Way, Concord, California (the Site).    This work plan was requested by 

the California Regional Water Quality Control Board – San Francisco Region 

(RWQCB-SFB) in their correspondence to Mr. Marcus Shimoff c/o Mr. Bert Horn, 

Trustee of the Site, dated July 11, 2006.  

 

1.1 Site Location and Description 
 
The Site is a former Beacon service station located in a mixed residential and 

commercial use area in Concord, California (Figure 1).  The Site is currently 

vacant with no business activity. 

 

1.2 Environmental Assessment Background 
 

In December of 1998, four gasoline underground storage tanks (USTs) with 

capacities of 10,000 gallons, 8,000 gallons, 5,000 gallons, and 4,000 gallons 

were removed from the Site. Soil samples collected from beneath the USTs and 

sidewalls of the excavated areas contained elevated levels of petroleum 

hydrocarbons. In October 1999, RRM, Inc. (RRM) completed soil over-

excavation and disposal activities at the Site. Approximately 7 cubic yards of 

petroleum hydrocarbon impacted soil was excavated from the former 

southeastern fuel island area. Figure 2 illustrates the locations of the former 

USTs and fuel islands.  

      
On March 14, 2000, RRM installed three on-site shallow groundwater monitoring 

wells (MW-1, MW-2, and MW-3). The locations of these monitoring wells are 

illustrated on Figure 2.  Quarterly groundwater monitoring began at the Site in 

March 2000. 
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On September 22, 2000, SOMA drilled soil borings (B-1 to B-6) and collected soil 

and grab groundwater samples from beneath the Site and neighboring 

properties. On October 10 and 11, 2000, SOMA drilled 3 additional soil borings 

off-site. The soil borings were converted into monitoring wells (MW-4, MW-5, and 

MW-6).  The locations of the monitoring wells are illustrated on Figure 2. 

 

On April 17, 2001, SOMA conducted a door-to-door sensitive receptor survey 

within a 500-foot radius of the Site. The field personnel went door-to-door 

canvassing the residential and commercial properties. During this survey, SOMA 

visited over 35 properties. Of these properties, most residents were not home or 

did not answer the door; 12 reported that they have no wells; and some others 

did not know if they had wells, which, in the case of single family residences, 

such as most of the properties closest to the Site, typically indicates that there is 

no well water use. None of the properties surveyed indicated that any wells were 

in use.  

 

At the State Department of Water Resources (DWR), SOMA found records of 

nine wells constructed within the two apportionment districts containing the area 

within 500 feet of the Site (this is a much larger area than the area of interest). 

Only one of these wells was labeled for domestic water use and is located over 

6,000 feet east of the Site. The other eight wells were irrigation wells, and none 

of them were located within the 500-foot radius area of interest. 

 

In May 2001, hydropunches (HP-1 to HP-8) were drilled and soil and 

groundwater samples were collected. The results of this investigation revealed 

the presence of elevated levels of petroleum hydrocarbons and Methyl tertiary 

Butyl Ether (MtBE) in the groundwater. The locations of the hydropunches are 

illustrated on Figure 2. 
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In June 2001, SOMA completed a Risk-Based Corrective Action (RBCA) analysis 

for the Site, which indicated that the Site is a “High Risk” petroleum release site. 

A sensitive receptor survey within 500 feet of the Site and further site 

characterizations were also conducted. SOMA set up a groundwater flow and 

chemical transport model to design a groundwater extraction system for the Site. 

SOMA further proposed the installation of an off-site groundwater extraction well 

at 2837 Eastgate Avenue. In July 2001, SOMA prepared and submitted a 

Corrective Action Plan (CAP) to the RWQCB-SFB.  

  
In January 2002, two CPT holes were logged (one on-site and one off-site to the 

southwest), four grab groundwater samples were collected from each of the two 

CPT locations, and two piezometers were installed on-site. PZS-1 was screened 

in the first water-bearing zone and PZS-2 was screened in the second water-

bearing zone. This investigation was used to evaluate the vertical extent of the 

on- and off-site chemical plume in the subsurface and to determine the 

hydrogeologic conditions beneath the on- and off-site areas. A confirmation 

boring was drilled adjacent to the CPT-1 location to collect soil samples from 

selected depths for comparison with the CPT lithologic logging. The locations of 

the CPTs and piezometers are illustrated on Figure 2.  

 
Previous assessments have revealed the presence of elevated levels of 

dissolved-phase hydrocarbons and MtBE.  Over the period of record for quarterly 

groundwater monitoring, concentrations of MtBE in the existing groundwater 

monitoring wells have significantly decreased.  Presently, the highest dissolved-

phase gasoline oxygenate concentrations, which include MtBE and tert-Butyl-

Alcohol (TBA), appear to be located in the southwestern section of the Site, and 

extend off-site to the southwest. 

 

1.3 Remediation Background 
 

In December 2002, SOMA oversaw the installation of a French drain and 

extraction well (EX-1); their locations are illustrated on Figure 2.  The remediation 
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system initially began operating in October 2003. The treated groundwater was 

discharged under the requirements of Order 01-100, NPDES Permit No. 

CAG912002. During the April 15, 2004 sampling event, TBA was detected in 

both the influent and effluent of the remediation system. The RWQCB-SFB was 

notified about the breakthrough of TBA into the effluent of the treatment system 

and the treatment system was shutdown.   
 
On June 1, 2004, based on the approval of the RWQCB-SFB and the difficulty in 

removing TBA in groundwater with activated carbon, the NPDES was terminated 

and the treated groundwater was discharged into the on-site sewer main. 

Currently, the treated groundwater is being discharged under the Central Contra 

Costa (CCC) Sanitary District’s guidelines.  

 

In May 2003, a free product removal program was enacted. Free product was 

actively removed from wells MW-2, MW-2R, and MW-3 by using a 2-inch passive 

skimmer (model number TR-252). On March 8, 2006, the passive skimmer was 

removed from the Site. Approximately 29.38 gallons of free product and 

contaminated groundwater was removed from the Site from May 2003 to March 

2006. Due to only a sheen being observed in the wells from January 2006 to 

March 2006, the free product program was terminated.    

 
Approximately 2,164,575 gallons of groundwater has been treated and 

discharged at the Site (as of June 15, 2006).  The cumulative masses of total 

petroleum hydrocarbons as gasoline (TPH-g), MtBE, and benzene extracted from 

the groundwater by the treatment system are approximately 129.50 pounds, 

89.90 pounds, and 5.51 pounds, respectively.   

2.0 SITE HYDROGEOLOGY 
 

The Site is located in the eastern San Francisco Bay area. San Francisco Bay 

occupies a physiographic depression in the earth’s crust, which is bordered on 

the east and west by roughly parallel mountain ranges located within the Coast 
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Range geomorphic province. The folding and faulting that produced the 

mountains and troughs occurred during the Pliocene to mid-Pleistocene time and 

continue today. Geologically, the Site and surrounding areas are filled by alluvial 

deposits containing gravel, sand, silt and clay eroded from the surrounding 

mountains.  Local geology in the vicinity of the Site is characterized by the 

presence of Pleistocene and recent alluvial and marine sediments consisting of 

weakly consolidated, poorly sorted clastic deposits.  

 

Previous assessments conducted by SOMA in early 2002 identified three water-

bearing zones separated by aquitards situated beneath the Site and immediate 

vicinity.  The first water-bearing zone (WBZ-1) is comprised of silt and clay and 

extends to a depth of between approximately 16 and 17 feet below ground 

surface (bgs).  The existing groundwater monitoring wells on the Site and in the 

immediate vicinity are completed in WBZ-1.  Underlying WBZ-1 is an aquitard 

that extends from approximately 16 to 27 feet bgs that is also comprised of silt 

and clay.  Beneath this aquitard is the second water-bearing zone (WBZ-2) that 

extends from approximately 24 to 37 feet bgs and is comprised mostly of sand 

with silt and clay.  WBZ-2 is underlain by an aquitard that extends from 

approximately 36 to 49 feet bgs comprised mostly of silt and clay.  The third 

water-bearing zone (WBZ-3) extends from approximately 44 to 57 feet bgs and 

contains sand and gravel with silt and clay.  WBZ-3 is underlain by an aquitard of 

unknown thickness comprised of silt and clay.  SOMA installed piezometers in 

WBZ-1 (PZ-1) and WBZ-2 (PZ-2) in early 2002 to evaluate vertical flow between 

WBZ-1 and WBZ-2.  The locations of the piezometers are illustrated on Figure 2.  

Groundwater elevation measurements collected from the piezometers indicated a 

vertical groundwater gradient downward from WBZ-1 to WBZ-2.   

  

Over the period of quarterly monitoring conducted at the Site, groundwater in 

WBZ-1 occurs at 8 to 13 feet bgs.  The groundwater in WBZ-1 flows to the 

southwest at an average groundwater flow gradient of approximately 0.005 ft/ft. 

The hydraulic conductivity of the saturated material is about 14 feet per day.  The 
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porosity of the saturated material is about 0.35.  Therefore, the groundwater flow 

velocity is approximately 0.2 ft/day. 

3.0 SCOPE OF WORK 
 

The RWQCB-SFB concluded in their July 11, 2006 correspondence that although 

active remediation has been undertaken at the Site, including groundwater pump 

and treatment and the removal of free product from several monitoring wells, the 

lateral extent of the hydrocarbon contamination in the groundwater has not been 

defined.  The RWQCB-SFB further directed that a work plan be prepared to 

address the following items: 
 

• Advance borings and install monitoring wells to further delineate the lateral 

and vertical extent of hydrocarbons in soil and groundwater, 

• Prepare a Site Conceptual Model with appropriate geological cross-

sections, 

• Prepare an up-to-date conduit study, and, 

• Perform a sensitive receptor survey, including a door-to-door survey, to 

identify domestic or municipal wells within a 1,000-foot radius of the Site. 
 

In order to comply with the requests of the RWQCB-SFB to further delineate the 

lateral and vertical extent of hydrocarbons in the soil and groundwater, SOMA 

proposes advancing 9 borings to collect grab-groundwater samples from each of 

the three water-bearing zones at the locations illustrated on Figure 2 (HP-9 

through HP-17).  The borings are intended to limit the lateral extent of dissolved-

phase hydrocarbons in WBZ-1, and to limit the vertical extent of dissolved-phase 

hydrocarbons in WBZ-2 and WBZ-3.  Additional borings may be warranted based 

on the results of the Conduit Study to be conducted as part of this work plan.  

Based on the lithologies encountered in the borings, and the results of the 

laboratory analyses conducted on the grab-groundwater samples collected from 

the three WBZ at each boring location, groundwater monitoring wells will be 

installed to bound and monitor the lateral and vertical extent of impact in the 
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three WBZ.  The groundwater monitoring wells will be incorporated into the on-

going quarterly monitoring program for the Site. 
 

Boring HP-9 is intended to limit the extent of dissolved-phase hydrocarbon 

impact downgradient from the Site, and cross-gradient from existing groundwater 

monitoring well MW-4.  Boring HP-10 is intended to limit the extent of impact 

downgradient from existing groundwater monitoring well MW-4, and cross-

gradient from existing groundwater monitoring well MW-6.  Boring HP-11 is 

intended to limit the extent of impact downgradient from existing groundwater 

monitoring well MW-6.  Boring HP-12 and HP-13 are intended to limit the extent 

of impact downgradient from existing groundwater monitoring well MW-6, MW-5 

and existing extraction well EX-1.   Boring HP-14 and HP-16 are intended to limit 

the extent of dissolved-phase hydrocarbon impact in the vicinity of existing 

groundwater monitoring well MW-5 and existing extraction well EX-1, and 

existing groundwater monitoring well MW-3, respectively.  Boring HP-15 and HP-

17 are intended to limit the extent of impact cross-gradient from the Site.   
 

Grab-groundwater samples will also be collected from existing piezometers PZS-

1 (completed in WBZ-1), and PZS-2 (completed in WBZ-2), both of which are 

located in the northeast corner of the Site. 
 

Details of the specific scope of work are discussed in the following sections 
 

Task 1: Conduit Study 
Task 2:  Sensitive Receptor Survey 
Task 3: Permit Acquisition, Health and Safety Plan Preparation, and 

Subsurface Utility Clearance 
Task 4: Advance Grab-Groundwater Sample Borings and Collect 

Groundwater Samples 
Task 5: Install Groundwater Monitoring Wells  
Task 6: Laboratory Analysis 
Task 7: Report Preparation 
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3.1 Task 1 – Conduit Study 
 
 
SOMA will investigate locations and depths of underground utilities through 

telephone interviews and correspondence with utility service providers, and field 

measurements of accessible utility vaults in the vicinity of the Site.  Utility service 

providers to be contacted will include the following: 
 

• County of Contra Costa, Department of Public Works 
• City of Concord, Department of Public Works 
• Contra Costa Water District 
• Pacific Gas and Electric 
• AT&T 

 
Based on utility maps provided by these service providers, SOMA will compile a 

subsurface utility map showing the location, size and buried depth of 

underground utilities in the vicinity of the Site (including Broadmoor Avenue, 

Solano Way, Eastgate Avenue and Courtland Avenue).  It is anticipated that the 

deepest utility trenches in the area will be for water mains, storm drain lines, and 

sanitary sewer lines.  SOMA will measure depths to invert in storm drain and 

sanitary sewer utility vaults.  The results of the Conduit Study will be used to 

determine whether the underground utilities could provide preferential pathways 

for or are likely to influence the lateral migration of dissolved-phase 

hydrocarbons. 

 

3.2 Task 2 – Sensitive Receptor Survey 
 

To evaluate the potential risk to human receptors from consumption of impacted 

groundwater, SOMA will conduct both an agency and a door-to-door 

groundwater well survey within a 1,000-foot radius of the Site.  The agency 

survey will be conducted by reviewing well completion records on file at the 

California Department of Water Resources (DWR), the Contra Costa County 

Health Department, and the Contra Costa Water District.  The door-to-door 
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survey will be conducted by mailing a Public Health Assessment questionnaire to 

property owners within a 1,000-foot radius of the Site.  The parcels and property 

owners will be determined through the Contra Costa County Assessor’s Office.  

An example of the questionnaire is included in Attachment 1.  

 

3.3 Task 3 - Permit Acquisition, Health and Safety Plan Preparation, 
Subsurface Utility Clearance, Traffic Control 

3.3.1 Permit Acquisition 
 

Prior to initiating field assessment activities, SOMA will obtain the necessary 

drilling permits from the Contra Costa County Environmental Health Division, 

Encroachment Permits from the City of Concord Public Works Department, and 

an access agreement letter from the owner(s) of the parcel(s) south of the Site. 

3.3.2 Health and Safety Plan 
 

A site-specific health and safety plan (HASP) will be prepared by SOMA.  The 

HASP is designed to address safety provisions during field activities and protect 

the field crew from physical and chemical hazards resulting from drilling and 

sampling.  The HASP establishes personnel responsibilities, general safe work 

practices, field procedures, personal protective equipment standards, 

decontamination procedures, and emergency action plans. 

3.3.3 Subsurface Utility Clearance 
 

SOMA will notify Underground Service Alert (USA) to clear the drilling areas of 

underground utilities.  Following USA clearance, SOMA will retain a private utility 

locator to survey the proposed drilling areas and locate any additional subsurface 

conduits.  Immediately prior to the onset of drilling activities, each boring will be 

hand-augered to a depth of 5 feet below ground surface (bgs). 
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3.3.4 Traffic Control 
 

Prior to conducting field assessment activities in the public right-of-way (Solano 

Way, Eastgate Avenue and Courtland Avenue), SOMA will arrange for traffic 

control in accordance with Caltrans’ specifications for lane closure in the public 

right-of-way.   

 

3.4 Task 4 – Advance Grab-Groundwater Sample Borings and Collect 
Groundwater Samples 

 

The proposed grab-groundwater sample borings will be advanced using a direct-

push drill rig.  The intent of each boring is to collect a grab-groundwater sample 

from each of the three water-bearing zones at each boring location.  The 

approximate depths for collecting grab-groundwater samples are: 

 

 WBZ Sampling Depth (feet bgs) 

1 10 to 14 

2 30 to 34 

3 50 to 54   

 

Each boring will be advanced to 55 feet bgs depending upon the subsurface 

material encountered.  Each boring will be continuously logged.  Soil samples will 

be screened for possible laboratory analyses based on odors, visual 

observations and screening using a photo-ionization detector (PID).  

 

Per SOMA’s experience, groundwater sampling from several water-bearing 

zones can be accomplished within one borehole.  SOMA anticipates that 

hydraulic heads in WBZ-2 and WBZ-3 will be low, and therefore, each soil boring 

will be advanced with a Geoprobe™ Dual Tube DT-21 groundwater profiler and 

soil sampler.  This sampling system is ideal for water-bearing zones with low 

hydraulic head because the sampling chamber can be decontaminated 
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downhole.   Because the lead cone and rods are the same diameter, the 

sampling system does not create an annulus to allow for aquifer cross-

contamination.   With this sampling system, soil and contaminant residuum from 

overlying soil units is easily squeezed off the smooth outside probe surface by 

lateral confining pressures.  The groundwater sampling chamber will also be 

over-purged, the entire probe will be retrieved, and the sampling chamber will be 

decontaminated. After groundwater sampling, the boreholes will be tremie 

grouted from the bottom up, to further reduce the potential for cross-

contaminating different water-bearing zones, if any. 

 

Following grab-groundwater sampling, the borings will be destroyed with a neat 

cement grout mixture tremmied into place as the push rods are removed, and 

completed at the surface with materials to match the existing grade.  Borings in 

the public right-of-way will be restored in accordance with City of Concord’s 

encroachment permit. 

 

Soil and waste water generated during boring activities will be temporarily stored 

on-site in separate DOT-rated 55-gallon steel drums pending characterization, 

profiling and transportation to an approved disposal/recycling facility.   

 

A description of the general field procedures is included in Attachment 2.   

  

3.5 Task 5 – Install Groundwater Monitoring Wells 
 

The locations, depths and completion details of the groundwater monitoring wells 

will be dependent on the results of Task 4.  Each well would be a separate 

installation completed within a single WBZ.  The groundwater monitoring wells 

will be constructed with 2-inch diameter, Schedule 40 PVC blank casing and well 

screen with 0.020-inch slotting.  Monitoring wells completed in WBZ-2 and WBZ-

3 will be installed using a conductor casing that will extend from ground surface 

to the top of the well screen for each well to eliminate cross-contamination 
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between the three water-bearing zones. Filter pack material will consist of No. 3 

Monterey sand.  Well screen intervals will be selected based on field 

observations during the well borehole drilling.  The wells will be developed by 

surging and bailing.  A California-licensed land surveyor will survey the wells to 

determine latitude, longitude, and top of casing elevation relative to the California 

State Coordinate system, Zone II (NAD 83) and Benchmark elevation (NGVD 

29).  The well survey data and an updated site map will be uploaded to the 

GeoTracker system. 

 

Soil and waste water generated during boring activities will be temporarily stored 

on-site in separate DOT-rated 55-gallon steel drums pending characterization, 

profiling and transportation to an approved disposal/recycling facility.   

 

Following installation, development, and survey control, the installed wells will be 

gauged for groundwater elevation and sampled during future quarterly 

groundwater monitoring events at the Site.  

 

A description of the general field procedures is included in Attachment 2.   

 

3.6 Task 6 – Laboratory Analyses 
 

Collected grab-groundwater samples and representative soil samples, if any, will 

be submitted to a California state-certified environmental laboratory for analyses.  

The samples will be analyzed for the following: 

 

• Total petroleum hydrocarbons as gasoline (TPH-g), 

• Benzene, toluene, ethylbenzene and total xylenes (BTEX), and 

• Fuel oxygenates, additives and lead scavengers including Methyl tertiary 

Butyl Ether (MtBE), tert-Butyl-Alcohol (TBA), Ethyl tertiary Butyl Ether 

(EtBE), Isopropyl Ether (DIPE), Methyl tert-Amyl Ether (TAME), 1,2-

dichloroethane (1,2-DCA), 1,2-dibromomethane (EDB) and ethanol. 
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All analyses will be conducted using US EPA Method 8260B. 
 

3.7 Task 7 – Report Preparation 
 
SOMA will prepare a report that will include the following: 

 

• A description of the methods and procedures used to perform the Conduit 

Study, and the results obtained including a subsurface utility map and a 

description of the depth to utilities and conclusions and recommendations 

regarding the potential for underground utilities providing for preferential 

pathways or pathways that are likely to influence the lateral migration of 

dissolved-phase hydrocarbons; 

• A description of the methods and procedures used to perform the 

Sensitive Receptor Survey, and the results obtained including a survey 

map illustrating the survey area, tabulated assessor parcel number 

(APNs) and owner(s) contacted, questionnaire response results, and a 

description of water wells located within the survey area, if any; 

• A description of the field activities, tabulation of grab-groundwater sample 

analytical data and soil sample analytical data, if any, maps illustrating the 

boring locations and lateral/vertical extent of impact, and the locations of 

the groundwater monitoring wells installed, and conclusions and 

recommendations based on the data and information derived from the 

field work and analytical data; 

• A Site Conceptual Model with appropriate geologic cross-sections; 

• Conclusions regarding the lateral and vertical extent of dissolved phase 

hydrocarbon impact at the Site and vicinity based on the data and 

information derived from the Conduit Study, Sensitive Receptor Survey, 

and field work and analytical data; and, 

• Recommendations for an additional assessment, if warranted.  
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4.0 SCHEDULE 
 
This work plan will be implemented upon receiving written authorization from the 

RWQCB-SFB.  SOMA anticipates that the scope of work described in this work 

plan will be completed within a time period of eight to ten weeks, under normal 

conditions, from the date of obtaining necessary approvals, authorizations and 

permits.  Field activities will be scheduled according to the availability of 

necessary equipment and personnel. 
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ATTACHMENT 1 
Public Health  

Assessment Questionnaire 



PUBLIC HEALTH ASSESSMENT 

June 2,2004 

Bob and Cmolyn Smith 
1420Bsy Street 
Millbrae, CA, 94030 

SUB3ECR 	 POTENTIAL FUEL CONTAMNATION IN THE VICINITY OF I420 
BASY STBEET,M-, CAUFORNJA 

DearMr.and Us.Smith: 	 A 

quested below in 
oontaoted. Pl-

Or--0 

Nameof tenaut at subject site (ifnal owmoocupicd): 


Taranttelephonenumber(if e well, basement, orsump ispresent): 


Is the subjectsitewed krco-id orrasidartial purposes? . 


Is the prop- occupied by a multi-lhily complex(e.g. apimcntbuilding)? 


Isthtrea d l  onthepoapatjR 


b t h e  a be6uncnton the p r o m  


Isthere a sump on the properLy that pumps goundwgm? 


continued on the other side 



SECTION B (com~leb if a well wrists at the subject sitQ 
Number of wells: Well Diameber(s): 

Well Depth(s): Dcpth(s): 

Material used f i r  the wcll casing: 
Datc(s) the d ( s )  were installed: 

How frequently am the well(s) used? 

Approxhmtc gallons of water pumped during each well cycle: 
What is the well warn usad foft 

!3ECTXON C (complete if vou have a  sum^ whieh mms 

Frqucnoy of k: 
Apprcnrimatc gallons of waterpmpd & the sump 

Where is the sump watar dischrrged? 

within two weeks. 

Additional Comments (if any): 
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ATTACHMENT 2 
Field and Laboratory Procedures 

 



FIELD AND LABORATORY PROCEDURES 

Direct-Push, Hydraulic Push (Geoprobe) Drilling and Soil Sampling 

Soil borings are advanced using direct-push large bore techniques. Soil 
sampling is performed using a Large Bore (LB) sampler containing a removable 
polybutyrate liner. Soil samples are collected at five feet depth intervals to total 
depth at each boring location. The sampler is driven over the sampling interval 
by hydraulic ram. The sampler is then retrieved and the liner exposed to extrude 
the sampled soil. The soil is screened with a Photo-Ionization Detector (PID), 
and examined and described in accordance with the Unified Soil Classification 
System. The portion of the liner to be submitted for laboratory analysis is then 
trimmed to an approximate 6-inch length, covered at both ends with Teflon tape, 
sealed at both ends with polyethylene end caps, labeled, logged on a chain-of- 
custody form, and placed in an ice chest containing ice, and kept at 4 ' ~  for 
transport to the analytical laboratory for analyses. 

Alternatively, precleaned push rods (typically one to two inches in diameter) are 
advanced using a hydraulic push type rig for the purpose of collecting samples 
and evaluating subsurface conditions. Upon arriving at the designated sarr~pling 
point, the pointed push tip is retracted to expose the sampler lined with brass, 
stainless steel or plastic sample tubes. The sampler is pushed, or driven using a 
hydraulic hammer, into underlying soil approximately 12 to 18 inches to fill the 
sample tubes. Once the sample is collected, the rods and sampler are retracted 
and the sample tubes are removed from the sampler head. The sarr~pler head is 
then cleaned, filled with clean sample tubes, inserted into the borehole and 
advanced to the next sarr~pling point where the sample collection process is 
repeated. The soil is screened with a Photo-Ionization Detector (PID), and 
examined and described in accordance with the Unified Soil Classification System. 
The portion of the liner to be submitted for laboratory analysis is then trimmed to an 
approximate 6-inch length, covered at both ends with Teflon tape, sealed at both 
ends with polyethylene end caps, labeled, logged on a chain-of-custody form, and 
placed in an ice chest containing ice, and kept at 4 ' ~  for transport to the analytical 
laboratory for analyses. 

Upon completion of drilling and sampling, the rods are retracted, and the 
resulting borehole is filled with concrete, bentonite grout, hydrated bentonite 
chips or pellets as required by the regulatory agency. Cement is tremied into 
place as the push rods are removed. In areas where the borehole penetrates 
asphalt or concrete, the borehole is capped with an equivalent thickness of 
asphalt or concrete patch to match finish grade. 



Groundwater Sampling 

Groundwater samples are collected at each boring location using a Screen Point 
15 (SP15) groundwater sampler. Once the sampler is set the screen sleeve was 
pulled back exposing a five-foot length of slotted PVC screen. 

Groundwater samples are collected using a small diameter stainless steel or 
disposable bailer and transferred to laboratory supplied and preserved glass 
containers with Teflon lined lids at the base of the bailer, via a Teflon check valve 
and nipple. Each sample container is completely filled allowing no headspace 
following placement of the Teflon-lined lid. Following transference, each sample 
container is labeled, logged on a Chain-Of-Custody form, and placed in an ice 
chest to be kept at 4% during transport to the analytical laboratory. Prior to 
initial collection and between borings, the stainless steel bailer is field 
decontaminated to avoid cross-contaminating the collected groundwater 
samples. 

During the sampling process a physical description of observed soil 
characteristics (i.e. moisture content, consistency, odor, color, etc.), drilling 
difficulty, and soil type as a function of depth are described on boring logs in 
accordance with the Unified Soil Classification System (USCS). 

No soil cuttings are generated during drilling as the underlying soils are displaced 
by the push rods. However, hand auger cuttings generated in the upper five feet 
during the initial utility clearance may be compacted in the upper portion of the 
hole immediately under the asphalt cap. 

Groundwater Monitoring Well Drilling and Soil Sampling 

Gro~~ndwater monitoring well and soil samplinglexploratory borings are drilled 
using Hollow-Stem Auger (HSA) drilling equipment. Soil samples from borings 
are collected at five-foot intervals using a modified California split spoon sampler 
fitted with three 1-112 inch by 6-inch brass or stainless steel liners. Soil samples 
are collected by advancing the borehole to the desired sampling increment (five- 
foot intervals) and lowering the modlfied California sarr~pler through the hollow- 
stem auger string to the bottom of the borehole. The sampler is then advanced 
18-inches ahead of the auger string using a 140-pound hammer. The sampler is 
then removed from the borehole and hollow-stem auger string and broken down 
into its component parts. The first, or tip, liner is retrieved for possible laboratory 
analyses. The collected sample is then labeled, logged on a Chain-Of-Custody 
form, and placed in an ice chest containing ice, and kept at 4 ' ~  for transport to 
the analytical laboratory for analyses. The second liner is screened for the 
presence of fuel hydrocarbon concentrations using a photo-ionization detector 
(PID). The contents of the second and third liner are extruded and examined to 
prepare a soil lithologic log for each boring in accordance with the Unified Soil 










